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Abstract

This research investigated the chemical kinetics, drying rate, specific energy
consumption, and mathematical modeling of butterfly pea flower drying. The conditions
of the drying tests include three levels of hot air temperature (50, 60, and 70°C) and two
levels of air velocity (1 and 2 m/s). The results showed that hot air temperature and air
velocity affect the drying of butterfly pea flowers. The drying time decreased with
increasing temperature and velocity. The average drying rate was 62 % at 60°C and
increased to 84% at 70°C. The best performance for the specific energy value was drying
butterfly pea flowers at 70°C hot air temperature with 2 m/s air velocity. Hence, the
value equals 16 % compared to the highest specific energy value of drying. The drying
rate of butterfly pea flowers increased when the temperature and velocity increased.
The results of the mathematical model prediction of the butterfly pea flower drying
showed that the Wang and Singh equations were the best predictors of drying results,
with R? values between 0.987970239 to 0.994963057 and X° values between
0.006830940 to 0.009775177.

Keyword: Butterfly pea flowers; Hot air drying; Specific energy consumption;
Mathematical Modeling
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Figure 1 Schematic of hot air dryer.
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4. MIUIAIANTUADND EYTU
A9ILATITANIAIAUT UVDINDND YT U @1u1sanilaanaunisy 1 (Saniso, E. &
Kasa, M., 2009)

M, ="=%x 100 (1)

Wie M,, ABAINAY (%wb), w ARtvtinEudu (g), d A Umtindanuis (g)
dmfumsfineaaunamansniseuuis Tugudnsdiuanuau ( Moisture ratio, MR)
anunsarwalaaInaunisn 2 (Akpinar, EK. et al., 2008)
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il MR A9 shsduAudyY, M; A® AuTuSudY (%wb), M,q D mm%uamaa
(%wb), M, Femnuuiinala q (%wb)

deanutuaunadiefosinndloisuiieutuanudusdusazanutuing,
1o 9 ansnsnmsRdIAITUldaInanns 3 (alal, D. et al, 2018)

MR ==t (3)
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Table 1 Mathematical model to describe drying kinetics.

aeu Foauns aunis 91984

1 Lewis MR = exp(-kt) Kashaninejad et al.,

2 Page MR = exp(-kt") Diamante et al. 2010
3 Henderson and pabis MR = a exp(-kt) Akpinar et al., 2003

a4 Logarithmic MR = a exp(-kt)+c Togrul and Pehlivan,
5 Two trem MR = a exp(-kot)+b exp(-kit) Midilli et al., 2002

6 Verma et al. MR = a exp(-kt)+(1-a)exp(-gt) Doymaz, I., 2005

7 Wang and singh MR = 1+at+bt? Wang and Singh, 1978
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A1 Correlation coefficient (R2) wildanaunisa a (Azmi, S.K. & Ibrahim, D., 2020)
Z?=1(Mexp_Mpre)2

R?=1-
Z?:l(Mexp_Mavg)z

(4)

AN Chi-Square (x2) Mldanaunisit 5 (Akpinar, E.K., 2008)

N 2
_ Zi=1(MRexp,i_MRpre.i)
N-z

X2 (5)
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Figure 2 Relationship between the moisture content and drying time.
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Figure 3 Energy consumption for drying Butterfly Pea Flower by hot air.
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Figure 4 Relationship between drying rate and drying time.

4. WUUTADINNAUAAIENT

HANITILATIEAULUUTIADINITN AL AANEAS A UTUNIToURKIRONs gyt TTn1s
Faaulannumnzaud s unansesaTd AN urBIn1Te UL Inons' ViU faeAN
Fulsranslaaund Aflandesfian x2uay R? Afldunniian dsaenndostuinideldinaus
(Luampon, R., 2018) Fawafiléannnisuszanavzuandly Table 2

101



NIFIMeEanswazinalulad univendesiwigumasany U9 7 aun 1 @nsieu - weew 2567)
Journal of Science and Technology, Rajabhat Maha Sarakham University, Vol. 7 No. 1 (January — April 2024)

Table 2 Results for the drying kinetics described by mathematical models.

#uN13 AUEaN | auunlouuis
19U Y Y R2 e
BULAY (m/s) (‘O

50 0.952284488 | 0.072287700
1 60 0.978202919 | 0.020643245
70 0.923167455 | 0.093582505

1 Lewis
50 0.978087453 | 0.040166306
2 60 0.984959819 | 0.012202886
70 0.963856622 | 0.028960008
50 0.938156206 | 0.047990784
1 60 0.981433181 0.017612691
70 0.987968433 | 0.015148305

2 Page
50 0.988609092 | 0.020990912
2 60 0.987023112 | 0.010539772
70 0.989659816 | 0.008393967
1 50 0.954031191 0.069703802
60 0.978420120 | 0.020439785
3 Henderson 70 0.935218073 | 0.079399198
and pabis 50 0.981532836 | 0.033909784
2 60 0.985144170 | 0.012054431
70 0.967172148 | 0.026347839
50 0.973501394 | 0.040580949
1 60 0.988436706 | 0.011007840
70 0.979362136 | 0.025871544

a4 Logarithmic

50 0.994592651 0.009994525
2 60 0.987908024 | 0.009825424
70 0.991101210 | 0.007229104
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Do #uns AULSaY qmwgﬁauuﬁa
aeu o X R? x>
BULLIAN (m/s) O
50 0.953957811 0.069756320
1 60 0.978420120 0.020439785
70 0.935218073 0.079399198
5 Two trem

50 0.981532838 0.033909781
2 60 0.985144171 0.012054431
70 0.967172146 0.026347840
50 0.971258613 0.043965604
1 60 0.982763248 0.016361951
70 0.978080253 0.026558456

6 Verma et al.
50 0.988933447 0.020396525
2 60 0.987745891 0.009956355
70 0.963856622 0.028960008
50 0.984681336 0.023592469
1 60 0.986771912 0.012582121
. Wang and 70 0.982112054 0.022455411
singh 50 0.994963057 |  0.009311625
2 60 0.987970239 0.009775177
70 0.991593414 0.006830940

970 Table 2 N15UsELNANARIEABNTALABSVOIALNISNIAGAAIEATLUUT LU
W1 7 aunisdmurinuneraniseuwis TnensinaulamnumLnravesaunIIAIean X2
fifouian wazAn R2 1nige Wuin aunnsves wang and singh flAman1sviulenaignies
LLaxiﬂﬁLﬁﬂﬂﬁE‘jﬁ dlewssuifisuiunanisnaasseuniinds §99mnn1sussarananisvinung
IFAuUsAsT fandns Table 3
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Table 3 Constant variables of wang and singh model from butterfly pea flowers drying

prediction processing.

AALSAY aunnRaUNAS

FUNNTOULAY T ArAsii
(m/s) (@)
50 a=-0.000841 b=0.000001
1 60 a=-0.005526 b=0.000006
70 a=-0.006807 b=-0.000032
Wang and singh
50 a=-0.002339 b=0.000000
) 60 a=-0.005491 b=0.000009
70 a=-0.011562 b=-0.000014

d7UNan1sIdY

NnMsnaasseuwiinendyfuseanoumeldieulunmaassgumnivay 3 sz
A9 50, 60 Way 80°C LATAINULST 2 SEFAU A 1 4ae 2 m/s WU qmﬁqﬁﬁ"bﬁ’amﬁmas
anuiiauiinarednsmssuuiivesnendydutuiediu Ssmseuwisiigamgifigiaiansa
Freansrezinaniseuuiailiamdanulindinglunseuuislidnanas Insniseuusied
ATINSIAN 2 m/s NIpUWiwEgumglianseu 70°C Indsnudinizananiniu 21 % uaz
nsouusiigamnll 60°C fAmdsudumzanaavitiy 53 %dlewfisuiy nsouursie
gamgianiou 50°C dmsuniseuurafianmiiaan 1 m/s mIsulisfmesgavgianiou
70 °C findssudumizanaavitiu 24 % waznseuwsiafigamgil 60°C fAmasudumy
anawiniy 54 %ideifisuiu msuwisiegumgil 50°C TngAmdsaulindinnzgegn
dwiunsveasaniseuwiasnefe nseuwiafigamafinimuieu 50°C sawduaIIan 1
mM/s AMANIUTUNIZIVINAY 514 kJ/g dMSUNANITIATIZAUUUTIADINNANAAIERT dUnNT
ﬁawmifﬁmeﬁﬁmwmamiauLLﬁ’maﬂé’ﬁgﬁﬁ’uﬁﬁﬁqm Ao @1n19 Wang and singh &A1 R2
eI 0.987970239 519 0.994963057 wazAn x? 5¥1319 0.006830940 §19 0.009775177

AnAnssuUsznna
Anzidevevounnuminedamealuladesandaiu Alinsaduayuiuitlunis
vieaes wazveuAAuTdLTIElunsvilRsIdernulUshed
vavauAmAMzImNIINAEnsLazinalulad uninedemalulagsnsunadany
fidoitoaniuil infestie wardiiliinnudiomderilionAtetiinuluses
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